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(57) [Bttl 

[KB] ^'j^iiit^e-*^*/;^^ 

3 30DNA3&»feJjaHSt3- Ff* DN A<?)&ftW\ 



F I SKB&hMSBt 

C12N 9/04 Z 

C0 7H 21/04 B 

C12N 1/20 A 

15/00 ZNAA 



(2) 



®Btf 1 9-224662 



i mm 1 1 unmmim 1 b««ot § j mm 

t H o y-t— 3 - K-f b D N A . 
[ !S!*JS 3 ] EftftoE?]** 1 Ell<oaa»WI4> 3 

7 4§a*»< : > 1 8 4 9#a«oJ§sffij«i'r-^$ft.i. 6 -* 

x*7iV^vWr*. Hoy*— ifia-Hf *DNA. 
[00 0 1] 

[00 02] 

a y afcafcfc i tA'KSSB* LTD -'J - 5 - 

//|/3 ygft Hoyt- tf 5:3- aiS^Co^ 
■Ctt, Mtt&HrCttxj/x i; tT ■ 3 y ( E s c h e r 
ichia c o 1 i ) S^itfe^- [Gene, V 
ol.27, p. 253 (1984)] JN'x/W' 
^IVX (Bacillus subtilis) 
fMHS'MJ. Biol. Che m. , Vol.2 
6 1. p. 13744(1986) ] . x*33-y 
^(Synechococcus sp. Stra 
in PCC7942) &%<7)&5r? [ J. Bact 
eriol. , Vol.172. p. 4023(1 
9 9 0)] m\ mZix. *<7MM6EM:W»£SfVC 

[0003] la>u=5#a>, rs/K^i&g. gm±m 

g&3'J*gj|»;:-?vva3\ SMS^y^Stf**)* 
«EHfc-3Vvc**3iiTi.*$rv\ 
[0004] 

c< t 3 igmmftTfrntim? y *s 

*traii^6-*^*//l'3yKTt Kay-*-— fef£3 
- H-f 6 D N AfrK-<7)iiUia>*M£*rtV^. 
[0005] 

tns^»^-ri.^«>w#s] *^w#f><i. -Liens 

-IfcCJ: 9. 3'J^Siaa*^6-*^ 

DNA*^^|gT-*>S;i:5rl.V^L. *%BH££fifc 
tbiz^tz. ?%b*>^ E?IS*>E 

i w&r>r s y «bh-cs*$*i* 6 -*x*?j\, 

3yiftHoyt- -fcf J: 3 - K-f i> D N A 

[0006] 



t Hoy-*— fe'fcitf-HxS^-K-fSDNA (KIT. 

g n dae^tasiei-^, ) wu 3 y*i*iiii«ojfefeflcD 

NA, m«sWWS, yU-tV^T ■ 7 7A'A ( B 
revibacterium f 1 avum) MJ-2 
3 3 ( F E RM BP- 1 497 ) fc¥«D*fettDNA 

[0007] t-r. ±.i&v*mM®zm£ mta. 

&Wm5 1-1 3 0 5 9 2^B#!H] CflSvtf&ItU 
-rS. SfefeftDNAti, fia|i.(f. tt»PP5-l 5378 

msmrmim 1 < a > ceaaffis* ct oaf**>t> 
sacsiai-f 5 i t s . xyx y t r • a y i?w 

Pitt<oi«^S3W) i f>a»aiRtn:5i- y a'x** y y ? 

U*f-F£r54?-fcLT#y*5-H£3i«RjS (P 
CR) £4tI\ gnd«&FO»»Bffr«r#i£fc* t r' 

[00081 &»r#£$&Si: LT . &fe*D N A*|R» 

sftffltetti/c-? -f f> w 7y y-f -t-y 3 y srff 

v\ '>£<>igndBr#o-S££tf, *fei*DNA 

n dji<^<08&#Ir#£«f!i: LT. Sfc? 9-f 7? y 
-AFIXI IA^r^-^A^^'J^-tf-i/gyT 

?b. 

[ooo9] z<rm&#DN Amx*mi&%Mmmtz 
m^xmtai. ftbtitc d n AW^s-as*:? a-_ 
vfwf-, wi.(fpuci 1 8 (^sjs«) 

^n-r.y^L. x>/X'Jhr • 3 'J J M 1 0 9» (5 

e>sm. ^itfr^y-sDsfficior^^sHS: 
d n A^s-JR^-rs - 1 **-e# b . 

[00 1 03 ;oDN ABr)ir<0iiaai?i|«, i/'f^y 
5^>tf KBffttdideoxy chain t 
errainationSiSanger, F.. e 
tal. . Proc. Nat. Acad. Sc 
i . USA, Vo 1 . 74, p. 54 63. 
( 1977) ] \,z£*)&fefhZttfX'%h. Z<nt3 
t= IX&g. Ittt $*«>2kb(0DN ABffromSie?'] 

toon] doffijii+ic^Rtf hn-rv y-r -r y 

nt't- fc?«E5d#^ i iea^r s ;tmm>t>% o . 
* ^ ^tis- 3- Htiififli. fiitf » s^is^ i ie 
K^iass^^s? 4#a*»^> i 84 9#atx*<os 



> (3) ' »(IH t 9-2 24662 



A^ft&$ftti^*&<bi\ *HB*a^2»^ss 

7;7ytS^fA- l?yZ (System- 1 
Plus) SrfflUT^«Silfct^"e*ot fcil^. 

[0012] at. fjie^$n< 3 y *saia^jftfe**» 

feJB»«*l***W>DNAK«i. 6-*X**0U3 

EHfc'W7y5^X*6««Em**^Tfc«U. £ 
yUft Kay+— tfS:3-Hi-SJie^«r*trDNA 
[00 13] 

(A) TVt'A^ry^A • 7 7A'AMJ-2 3 3^4 
DNA<7)l4ft 

ri/bV^f U*?A • 7 7AJMVIJ-2 3 3 (FERM 
BP-1497) 5r s ^JftWtTft* Attll [« 

j£:Jg9& 2gs (NH 4 ) 2 S0 4 7g. K 2 HP0 4 
0. 5g, KH 2 P0 4 0. 5g, MgS0 4 • 7H 2 

O 0. 5g. FeS0 4 ■ 7H 2 0 6mg.MnSO 

4 • 4-6H 2 0 6mg. »fx^2. 5g, 

m 5g, 20o^g> s^f-r^y 2 

0 0,ug s ^/Ua-X 2 0g*3iff*KJW»LT 1 y 
* b;Uk-r* ] l'J7 h;!/*"C*fa*M«!iaW*"ett* 
Lt*fc»tt£EMXLfc. 

[0014] f»fe*lt«* t 'J Vf~ A 5:10mg/m 
I^«Htf**r4jS«[««: lOmM Nad, 
20mM hyx«HR(pH8. 0) . ImM ED 
TA • 2Na] 1 SmltSSUt. W®m\Z?UT 

^3 7x:T-mia^y^a'<-hLt* Hf^ 
KK^-hy^srfi»aa* J o. sxtasctoewio 

U 5 0 , CT6^ia-fV4ra^-bL-C®aS*t. ^ 

aSHnLTSfflT'l 04HW*jWC«tLfctt, -e^^fi 
£ 1 0 — 1 2°CT2 0^S, 5. 0 0 0 x g<Oj&0#Sl 

^hj^a£*o«j£#o. 3Mk^*±o^asant. 

<Xv^2ffi«cox^y-/l/S:S^tc«JjDLt. *lk 
x ? y -yWioHtcffftT & D N A iffy 

9> £*ifc7 0%x*y-/Pt^LT»»Lfc. ft*> 
iltDNAti. 10mM hyxfflfig 

(pH7. 5). ImM E DTA ■ 2 N a ] 5 m I £ 



Mx.T4X:T- ftmL'fctt* SWtftLt. 
[00 15] (B) «nd5BfirF^«4HBrfr<0«aR 
XyX'Jtr • 3»J (Escherichia col 
i ) [ J. Bac t eriol. , Vol.17 
3, P . 968(1991)]. x;l^ -f XT • 7 'J 
-tf-y-fe^ (Erwinia chrysanthem 
i ) [Ge ne. Vol. 101, p. 51 (199 

l ) K n^yxh7? • y^yTn^T 

X (Leuconostoc mesenteroid 
es) [J. Bioi. Chem. , Vol.2 
66, P. 13028 ( 199 1) ] 06 -*X*^ 
fua ygft Fny+— tf£ a- & D N Ajffe^co 

sssne 1 1 wte Ltr a y w»ioffliatt«#^ 

E*J* t fc (ate*? a-xy ^fflco PCRr^v- 
DNASrSltLt. 

[ 0 0 1 6 ] *y y 5— fe'aaRJE^-«?«JS:WTtC* 
f. KJ6»tlfilT^)*lft-C*S. 
*t. [2 5i--/h/ml Taq DNACT^7- 
-tr\ lOmM hyx-«BM8»ffi (PH8. 0). 5 
OmM KCK 1. 5mM MgCl 2 , 0. 25m 
M dATP, 0. 25mM dCTP, 0. 2 5mM 
dGTP, 0. 25mM dTTP N 0. 5jug/m 

1 &fettDNA&»*?§iBu IjuM TyJ^-l :A 
TGGT I CA (T C) AA (TC) GGNAT (AT C) GA ( AG) T A (T C) GGNGA (TC ) AT 
G (E?i|S# 1 iffltOT S y^I^I 1 9 6-2 0 6 £tc 
£LTSBtLtEfl:EW##2) . IjuM 
-2 : GCICC(AG)AA(AG)TA(AG)TCIC(TG)(TC)TGIGC(TC)TG 

(Efli*?- i les^r s y&R?04 5 9-4 6 7 zitfc 

LTBW-LtEW : E?W»3 ) . t Lt 1 0 0v 1 *9 

XV*7-VMmU&VBU&kfrt±m£l£, 94'CCl 
fl\ 5 5W2», 7 2'CT , 3#£ 9 )l>b*th2 
5V4?)VX'hh. *LTJJKJEt1*WlfcDNA£ 
ftKLt. 

[0017] zix?ixmmga\ 50mM hyx- 

£B3Iff?8(pH7. 9). lOmM MgCl 2 , 2 
OmM yf ImM ATP. lun 

it/lO^cl T4DNAy#— tf. 50ng/10 
jn\ pGEM-W;- 10ng/10/il P 
CR«*fc**J:5fc:#|ft^WlDU 16X:T'3^fS! 
SJC8*t. PCRSUjDNAfctt'S'S-frt. 

[00 18] O^-C. [J. Mol. Bio 

1 . , 5 3, 1 59 (197 0>#JR] ^->T. 
»feftt«BtMV\TXS/xytT • ay JM1 0 9S: 
J#H£8llto »4>flt»«ft«fflSra«?»*ft 

hyrhV 10g N »ftxarX 5g> NaCl 5 

g. «^ i5g. rytyyy somg, -fvro 

^*f-**9^b2/H 0. 2 3 8g, X-gal 
0 . 2 g . i/y ^;^;UAT 5 K 2 m 1 Sr*.ff*(d8)K 
LT 1 'J y WUfc-f* ] ^»L. 3 7°CT 1 6^(3^ 
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[0 0 19] Zo UT'#A.^3nz.-$r#/a*7- 

y ty l)y 5 O^g/m 1 -£3rfSLiS« 
SKO'JTry lOg. B«X*X 5g, NaCI 
5 g 1 K y M/fc ] 

C*l«r37X:-C7«MSU»«L,fc. **SS4Xrei 
0#f§]8 . 0 0 0 x gcoaK,v*Ht3&»tn«*«:EPRL 
£. mULtMMMTfMl [T. Ma 

niatis. E. F. Fritsch. J. 

Sambrook, Molecular c 1 on 
ing, P. 90-9 1 ( 1982) #88] tz£*)T 

[0020] iXC, H4>ilfc»r5^ 5 FCWAStifc 
IfefefcD N ABWDISSEM i ~sir** \s%9\s*+* 

ffiLJt7*5*$ KDNA£A'-*y • x/l--?-:£ttg# 9 
^XYSOG^U^sLy- ■ ■ ytfXf- 

1/3V (CATALYST 800 Molecule 
r Biology Labostation ; P 
erkin -Elmer) £JflWC7*o h 3— ;Wcf£o 
tffcf*. V • X.'I'V-ttS? 3 7 3 A D N 

Ay-^xyt-KJ; 07'7^S FcoffADNAEDfin^ 

[0021] ttjeLfcaafflwsrWiLt^iis^y 

3Vift Hn^-t— fc"£<0tB|5]tt^ltRti>K fit 
#7Vt*A?T / f ^ ■ 77^AMJ-2 3 3i7)gnd 
aft^O-SP (EW»^lE»0«afiW+9 5 9#§ 

1 7 7 3#S ) ?*S,L fc a&WJLfc. 
( C ) g n dafe^f <7>SS#B7r>T-Sr£tf&fefcD N AMR 
38* 

Sftfe*DNA.S:S]ISB*BainHI, EcoRK Hi 
ad 1 II, Sal milWMLt. .TflS>£0 
n c o r&HP robe tech 2 ^fflV^^V 

a-( 7" 'J -fe'-i/ a vffi^t-f oy^ y7vv7 < ;p 

[0022] ±16, P C RTH&ilrt: g n d jtfcl^SP 

mt^ism^ wmaxr'7i/-r*ttM i « - 32 p ] 

dCTP AA0 0 0 5£ffl^T, ^SitttKR a m d 
omPrimer DNA Labelling Ki 
t Ver. 2<0*ST7o-7Jiili'l, 
-fcmTOfflfiSOfcft [ 5 X S S C jgfflu 5 X rV-'VU 
h®m. 0.5% VTis)l>mi1-hV<7J*. 0. lm 
g/ml S I GMA&SIS ALMON TESTES 
DNA For Hybridization (10 
mg/m 1 ) ] •C6 5*C-C2^rWW7*U^-fe'- 
y 3 yjfi-)!t:. $ri>2 0xssci§jSli, VTVim 
[3M NaCKO. 3M ^xyg-fM^A] „ 
1 0 0 x-5»WVP hJ»»4J3lTO«R [ 2% *Jt»T 



;>7$y, 2% t'x/uro yny, 2% 7-r3 
[0023] ±i?xmm iKra-yzimz. . 6 5*cr 

-J2XSSC, 0. 1% SDSfcT6 5'C-ei 5# 
1XSSC, 0. 1% SDSKT 6 5'CT'l SftfSim 

±^S7 -r /PAttai/^^p<-yy/r7-?-fif-B 

AS-2000£fflu£. 

[0024] :«0SS, g n di&&K>&ft$f\frZ£tS 

D N AlHRBffXIrA-^S S &~ BamH I ffir 
tf\ E c o R I 8rtf\ H i n d I I I Brfr. S a l I Bf 
fr* 5 . «l«l*»5kb, 8kb, 5kb, 9kbT& 

( D ) g n d»£T<0»jHRfr**tr*fe*D N A B 
amHIffliM-omSf 

0. 2% T/H — X, lOraM MgSO 4 5r^S0L 
fcLBHFltat, xyxl) tT • 3>;P2 3 2 9*113 
L, 3 7X:T«»tfc. *l/CjH3R*?'f7*?y-AF 
I X I I 7 r— y'j§?S4 0 0m l £P232 9t§SjS5: 
«aU 3 7°CT1 5#|S]£*Lfc. <XtC4m I <0A h 

•yrrtf- ( 5 0"Cftffl) tani, A7V-mc^-c 

&6 £ 9 £fttv£ , 3 7*C-?-**S»Lfc. 
[0025] ^7"-iA71/-b 
±t2§W s A*>&^<}: dfctoMrSWC, 1^7 ^ /I/? 
-tSV^IEPC0^^7*U-h^L?t. 7ov9-Z 

CBS, *<X5#fl»8aUfc : [0. 5M N 

aOH, 1. 5M NaC 1 ] , &>S2 : [ 1M MJ 
X-Jggl (PH7. 5) . 0. 7 5M NaClKJS 
jS3 : 2XSSC) . 7-f;U^-SreaS$^*. 80 
•CT 3 0 ftfSVNm LT 7 -f )\> 9 -^D N A i mUtt. L 

[0026] 7-f^-£OT<0?I£®& [5XSSP 

e, ixry^;uhJS?a, 5 0%*;^tsk, o. 1 

mg/ml S IGMAttSSALMON TESTE 
SDN A For H y b r i d i z a t i o n ( 1 0 
m g/m 1 ) ] tCT4 2"CT 1 H*|S]7VA4 7*'J 94 * 
-i/nV*T('>tz. 20XSSPEOffl^J± s 3. 6M 
NaCl.O. 2M NaH 2 PO,. 0. 02M E 
DTATftS. ±16 (C) JSTPiSL^DNAra-y 

[00 27] 7 5XSSPE, 1 xry^vU 

hJSfflE. 5 0% *)VI»T$imWZXA2KX'\ 5ft 

2xsspe. o. 1% Hry^esirthy^ASgja 
(CT4 2-ct-i s^stt^Mcsas^^^^t 
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* - » ^r-f 9 A "f- B A S - 2 0 0 0 fcffll, . 
C00 28] 1WT9-?«0V7 YTIjn-x&kw 
■ T, 2 0 Oxi I WSMISSfiBEtC&fflU:. ±E?SfB[ 1 0 
3 7'C-C3-4^St|faL^XvX'Jt7 • 3 
'J P2 3 2 91*3 0 0^ 1 fc£&U Y?7Ttin-X 

Ztiatxxru-hizmutz. 3 7x:-c-«««u, r 

±fi*£frUvf-jL-7*tc»U ;nnm 
SSaWDife. *L.T5. 0 00r P mt5#TOt 
U $A,(CDNa s efcitXRNa s e 

(&&i££lxig/m 1 ) fcfloi. 3 7*C?15#HHi 
iBU:. «fcO2 0% ^Jlfl/y^j3-;Kf^ 
0001-2M NaC 1 *Jttl 
■HHJtBUfctt, 4 4 C. 10. OOOrpm-Cloam 
fcfrSL ±«*Sr*4t=»* U:. 2 5 0 ju 1 <r> h >j X 
-EDTA^ffifSS-JPiTSSU, 5ju lOl 0% H 
fi'MBW-hU^feJii. 68*C-C5»IBW!fflL 
10i<lO5M NaC 1 $"jDi.^ fiW7i/'-/l'/ 
?oo*;kk£jD;c.. i<SSLfe. 12, OOOrp 

VroAV-^itKft. 7 0% x?y-^ifcft • £ 
JftStf, 5 0jul<nMJ*HHHI«*ICiS8W:. 
[0029] ULh^Slfrnt S>*l*:A F I X I IWDN 
AjBamHI TflJifLfc. fl»f*5& TtfO-XMim 
irLts gndaf^<7)-3P?:^O^fe*DNA<7)Ba 
mHIfflrfr5r^Sf ■ HWRUfc. COB amH I Bt#£p 
UC 1 1 8X~V7'7'a-->r\_1Z.. -t7*^o--y^ 
LfcBamHlBrJT£-&tfpUCl 18£BamHIf 
flJRU BamHIKJViBICLfc. 
[0030] (E) gnditg^<7)^S«B?iI^ 
(D) n*Mtt:*SS«5kbrtDNAByt*«*lW 
RW*Sau3Al£JBV*T3 7TOMl/CDNABf 

1 1 8?:»llSSf»BamH I TflJBfLfc. ftfctlfct? 
*-DNARfri:tHWHBDNAiffrfc*ft*U do 

(pH7. 6). lOmM i/+*X\s-< V—fr* In) 



M ATP N 1 0 mM MgC 1 , x fc«tlM u n i t 
/lOjul T4DNAl>^— fe'fc&SJdfcS-jfctt* 
SHIOU 57^-DNABffri^^SDNABtfrtS- 

[003 1 ] ±tet[5l«(C^^$^5kbCODNABtW 
S»*MR»*Taq I fcRJ63-»««MWHKDNA»r 
frtHHLfc. ;o--y/\n- P uci 1 8£ffl 

[0032] jue3W?wtfc*irtfea<*s:«»c«v^ 

tfJUc. ftHJU^XS h'DNAfcfflWC, ^7 7- 
pUC 1 1 8fc#AS<Xfc»4HMWDNABrfr«5«ae 

— hTy-teV7*9— (Autoassemb ler) £ 

[0033] zm%, &nm i te»^jgSE?'jA { fj 

iO, -5-fL**7'l/b'A'^r>f'7A • 79A'AMJ-2 3 

3 g n d ief*-ry;-f -f v-^mm 

*lIB»3«aH2W»37 4#BA»fcl85 2#B> £ 
4v(,TVi*£2:tfff91U:. 
[0034] 

ABrfrSrfflv^T 3 u *§yes£waRii-f £ ; t izx 

0.6- *X*?)\,3 V&T t K Oft- fefiU^tg* 

[0035] 

E?"J##: 1 
EW«*S : 1 9 1 6 



Kt^JUI : Genomic DNA 



E5»l 

AATGATCCAG TGGATTCGGC AATGGCGGCG TAGACACCAC CGTTGACCAA GCCCACCACT 
TGCAGGTGCT TGGATGCCAC GTGAAGTTCG CTGACCACGT GACCGGGTTC GATGGTGGTG 
TAGCGCAGTC CAAGATTGCG GTCGAGGCCG TAATTGGCGT TGTTGAGTGC TTCAAGTTOG 
TCAGTTGTTA AAGCTCTGGT GGCGGCAAGT TCTGCAAGOG AAAGCAGATC TTGGGGTTGA 
TCATCGOGGG AAGTCATATT TTATTACTCT AGTOGGCCTA AAATGGTTGG ATTTTCACCT 
GCTGTGACCT GGTAAAATGG CCACTACCCC CAAATGGTCA CACCTTTTAG GCCGATTTTG 
CTGACACCGG GCT 

ATG CCG TCA AGT ACG ATC AAT AAC ATG ACT AAT GGA GAT AAT CTC GCA 



60 
120 
180 
240 
300 
360 
373 
421 
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Met Pro Ser Ser Thr He Asn Asn Met Thr Asn Gly Asp Asn Leu Ala 

1 5 10 15 

CAG ATC GGC GTT GTA GGC CTA GCA GTA ATG GGC TCA AAC CTC GCC CGC 469 
Gin He Gly Val Val Gly Leu Ala Val Met Gly Ser Asn Leu Ala Arg 

20 25 * 30 

AAC TTC GCC CGC AAC GGC CAC ACT GTC GCT GTC TAC AAC CGC AGC ACT 517 
Asn Phe Ala Arg Asn Gly His Thr Val Ala Val Tyr Asn Arg Ser Thr 

35 40 45 

GAC AAA ACC GAC AAG CTC ATC GCC GAT CAC GGC TCC GAA GGC AAC TTC 565 
Asp Lys Thr Asp Lys Leu He Ala Asp His Gly Ser Glu Gly .Asn Phe 

50 55 60 

ATC CCT TCC GCA ACC GTC GAA GAG TTC GTA GCA TCC CTG GAA AAG CCA 613 
He Pro Ser Ala Thr Val Glu Glu Phe Val Ala Ser Leu Glu Lys Pro 
65 70 75 80 

CGC CGC GCC ATC ATC ATG GTT CAG GCT GGT AAC GCC ACC GAC GCA GTC 661 
Arg .Arg Ala lie He Met Val Gin Ala Gly Asn Ala Thr Asp Ala Val 

85 90 95 

ATC AAC CAG CTG GCA GAC GCC ATG GAC GAA GGC GAC ATC ATC ATC GAC 709 
He Asn Gin Leu Ala Asp Ala Met Asp Glu Gly Asp He lie He Asp 

100 105 110 

GGC GGC AAC GCC CTC TAC ACC GAC ACC ATT CGT CGC GAG AAG GAA ATC 757 
Gly Gly Asn Ala Leu Tyr Thr Asp Thr He Arg Arg Glu Lys Glu He 

115 120 125 

TCC GCA CGC GGT CTC CAC TTC GTC GGT GCT GGT ATC TCT GGC GGC GAA 805 
Ser Ala Arg Gly Leu His Phe Val Gly Ala Gly He Ser Gly Gly Glu 

130 135 140 

GAA GGC GCA CTC AAC GGC CCA TCC ATC ATG CCT GGT GGC CCA GCA AAG 853 
Glu Gly Ala Leu Asn Gly Pro Ser He Met Pro Gly Gly Pro Ala Lys 
145 150 155 160 

TCC TAC GAG TCC CTC GGA CCA CTG CTT GAG TCC ATC GCT GCC AAC GTT 901 
Ser Tyr Glu Ser Leu Gly Pro Leu Leu Glu Ser He Ala Ala Asn Val 

165 170 175 

GAC GGC ACC CCA TGT GTC ACC CAC ATC GGC CCA GAC GGC GCC GGC CAC 919 
Asp Gly Thr Pro Cys Val Thr His He Gly Pro Asp Gly Ala Gly His 

180 185 190 

TTC GTC AAG ATG GTC CAC AAC GGC ATC GAG TAC GCC GAC ATG CAG GTC 997 
Phe Val Lys Met Val His Asn Gly He Glu Tyr Ala Asp Met Gin Val 

195 200 205 

ATC GGC GAG GCA TAC CAC CTT CTC CCG TAC GCA GCA GGC ATG CAG CCA 1045 
lie Gly Glu Ala Tyr His Leu Leu Pro Tyr Ala Ala Gly Met Gin Pro 

210 215 220 

GCT GAA ATC GCT GAG GTT TTC AAG GAA TGG AAC GCA GGC GAC CTG GAT 1093 
Ala Glu He Ala Glu Val Phe Lys Glu Trp Asn Ala Gly Asp Leu Asp 
225 230 235 240 

TCC TAC CTC ATC GAG ATC ACC GCA GAG GTT CTC TCC CAG GTG GAT GCT 1141 
Ser Tyr Leu He Glu He Thr Ala Glu Val Leu Ser Gin Val Asp Ala 

245 250 255 

GAA ACC GGC AAG CCA CTG ATC GAC GTC ATC GTT GAC GCT GCA GGC CAG 1189 
Glu Thr Gly Lys Pro Leu He Asp Val He Val Asp Ala Ala Gly Gin 
260 265 270 
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AAG GGC ACC GGA OGT TGG ACC GTC AAG GCT GCT CTT GAT CTG GGT ATT 1237 
Lys Gly Thr Gly Arg Trp Thr Val Lys Ala Ala Leu Asp Leu Gly lie 

275 280 285 

GCT ACC ACC GGC ATC GGC GAA GCT GTT TTC GCA CGT GCA CTC TCC GGC 1285 
Aha Thr Thr Gly He Gly Glu Ala Val Phe Ala Arg Ala Leu Ser Gly 

290 295 300 

GCA ACC AGC CAG CGC GCT GCA GCA CAG GGC AAC CTA CCT GCA GGT GTC 1333 
Ala Thr Ser Gin Arg Ala Ala Ala Gin Gly Asn Leu Pro Ala Gly Val 
305 310 315 320 

CTC ACC GAT CTG GAA GCA CTT GGC GTG GAC AAG GCA CAG TTC GTC GAA 1381 
Leu Thr Asp Leu Glu Ala Leu Gly Val Asp Lys Ala Gin Phe Val Glu 

325 330 335 

GAC GTT CGC CGT GCA CTG TAC GCA TCC AAG CTT GTT GCT TAC GCA CAG 1429 
Asp Val Arg Arg Ala Leu Tyr Ala Ser Lys Leu Val Ala Tyr Ala Gin 

340 345 350 

GGC TTC GAC GAG ATC AAG GCT GGC TCC GAC GAG AAC AAC TGG GAT GTT 1477 
Gly Phe Asp Glu lie Lys Ala Gly Ser Asp Glu Asn Asn Trp Asp Val 

355 360 365 

GAC CCT CGC GAC CTC GCT ACC ATC TGG CGC GGC GGC TGC ATT ATT CGC 1525 
Asp Pro Arg Asp Leu Ala Thr He Trp Arg Gly Gly Cys He He Arg 

370 375 380 

GCT AAG TTC CTC AAC CGC ATC GTC GAA GCA TAC GAT GCA AAC GCT GAA 1573 
Ala Lys Phe Leu Asn Arg lie Val Glu Ala Tyr Asp Ala Asn Ala Glu 
385 390 395 400 

CTT GAG TCC CTG CTG CTC GAC CCT TAC TTC AAG AGC GAG CTC GGC GAC 1621 
Leu Glu Ser Leu Leu Leu Asp Pro Tyr Phe Lys Ser Glu Leu Gly Asp 

405 410 415 

CTC ATC GAT TCA TGG CGT CGC GTG ATT GTC ACC GCC ACC CAG CTT GGC 1669 
Leu lie Asp Ser Trp Arg Arg Val He Val Thr Ala Thr Gin Leu Gly 

420 425 430 

CTG CCA ATC CCA GTG TTC GCT TCC TCC CTG TCC TAC TAC GAC AGC CTG 1717 
Leu Pro He Pro Val Phe Ala Ser Ser Leu Ser Tyr Tyr Asp Ser Leu 

435 440 445 

CGT GCA GAG CGT CTG CCA GCA GCC CTG ATC CAG GGA CAG CGC GAC TTC 1765 
Arg Ala Glu Arg Leu Pro Ala Ala Leu lie Gin Gly Gin Arg Asp Phe 

450 455 460 

TTC GGT GCG GAC ACC TAC AAG GGC ATC GAC AAG GAT GGC CCC TTC CAC 1813 
Phe Gly Ala Asp Thr Tyr Lys Gly He Asp Lys Asp Gly Pro Phe His 
465 470 475 480 

ACC GAG TGG TCC GGC GAC CGC TCC GAG GTG GAA GCT 1849 
Thr Glu Trp Ser Gly Asp Arg Ser Glu Val Glu Ala 

485 490 
TAAAGGCTCC CCCTAAATAG CAAAACGCTA AAACCCCTCA CAGTCACCTT AGGTTGTAAG 1909 
GGGTTTT 1916 

mm* : 2 m\ 

K^OjlS : ATGGTNCAYA AYGGNATHGA RTAYGGNGAY ATG 33 

$am<7>m : mst K^£? : 

simmm m<om$i (mdnai wswa. : 
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